INTRODUCTION

21
The Chlamydiales order contains obligate intracellular bacteria separated in 7 different 22 families and family-level lineages, the Chlamydiaceae, the Criblamydiaceae, the 23 Parachlamydiaceae, the Piscichlamydiaceae, the Rhabdochlamydiaceae, the Simkaniaceae Parachlamydia acanthamoebae is associated with human pneumonia (6, 12, 26, 27) and 32 might cause bovine abortions (5, 38, 39), Simkania negevensis is responsible of respiratory 33 infections, especially in children (18, 20, 22, 28, (32) (33) (34) (35) whereas Waddlia chondrophila has 34 been reported to cause abortion in bovines (14, 40) and is strongly suspected as an agent of 35 miscarriage in human (3, 4). Some of these newly discovered Chlamydia-related bacteria 36 that resist digestion by several environmental amoebae are also resistant to professional 37 phagocytes of the innate immune system such as macrophages. Considering their potential 38 threat on human health, it is important to be able to detect these obligate intracellular help in identifying the potential pathogenic role of Chlamydia-related bacteria and in 48 specifying the true diversity of Chlamydiales, which is likely yet underestimated.
49
Thus, we developed a Chlamydiales-specific real-time Taqman PCR (hereafter named pan-
50
Chlamydiales PCR), that we validated using 128 clinical samples available from previous 51 studies. We also applied this new PCR to 422 nasopharyngeal swabs samples taken from 52 children with and without pneumonia, to investigate for the presence of chlamydial DNA. 
MATERIAL AND METHODS
55
DNA extraction. Nasopharyngeal swabs samples were extracted automatically with the LC 56 automated system (Roche, Rotkreuz, Switzerland) and the MagNA Pure LC DNA isolation kit 57 I (Roche). Extracted DNAs were re-suspended in 100 µl of the provided elution buffer. One 58 negative extraction control was included for each extraction run (32 wells/extraction run). (Table 2) . (Table 3) . These samples 
119
In addition, the nasopharyngeal samples were tested by PCR for the presence of (Table 3B) . Table S2 ).
196
Indeed, the sequencing of 3 samples failed and for 3 others samples, 2 different sequences 197 were obtained (Patients GE10169, HE210023, HE210045, see Table S2 ). Thus 94% of the Table 4 , another etiology was identified for only 8 patients. (Table S2) . Among the 7 sequences 207 corresponding to a Chlamydiaceae species, 6 showed 100% similarity with Chlamydia 208 pneumoniae: 5 samples were taken from children with pneumonia (Table 4) (Table S2) .
217
Criblamydiaceae species were recovered from 4 patients with pneumonia (all with 1/4 218 positive well) and 1 patient from the control group (4/4 positive wells). Simkaniaceae 219 species were found in 5 patients (3 control patients and 2 children with pneumonia).
220
Finally, Rhabdochlamydiaceae species were identified in 1 case of pneumonia and 2 control 221 subjects. Thus, 17 and 20 children with and without pneumonia respectively, were positive 222 for a Chlamydia-related bacterium. In addition, a sample taken from a control subject could 223 not be affiliated in any range of family-level lineage (unclassified Chlamydiales).
224
All 60 non inoculated Copan swabs were found negative with the pan-Chlamydiales PCR, In this work, we developed a new Chlamydiales-specific PCR that proves to be specific to the Table S2 ). Furthermore,
239
this new PCR could detect chlamydial DNA from samples of various origins (Table 3) . 
252
Further identification, at the species-level, may be performed using complementary 253 methods (PCR targeting a more discriminative core gene such as rpoB or gyrA). 
279
In conclusion, this work provides a new diagnostic approach to specify the biodiversity and 
447
Ch= Chlamydiaceae, P = Parachlamydiaceae, R = Rhabdochlamydiaceae, S = Simkaniaceae, Cr = Criblamydiaceae, E6= novel E6-448 lineage.
